Redox properties of several bacterial ferredoxins using square wave voltammetry.
The equilibrium reduction potential of the 2[4Fe-4S] ferredoxin (Fd) isolated from four different bacterial strains was determined at a methyl viologen-modified gold electrode using square wave voltammetry. The observed reduction potential at pH 8 for Clostridium thermoaceticum Fd was -385 mV; Clostridium pasteurianum, -393 mV; Clostridium thermosaccharolyticum, -408 mV; and Chromatium vinosum, -460 mV versus normal hydrogen electrode at 25 degrees C. The reduction potential of the C. pasteurianum Fd was found to be pH independent from pH 6.4 to 8.7, indicating that the electron transfer mechanism does not involve proton exchange. In contrast, the reduction potential of the C. thermosaccharolyticum Fd was found to be pH dependent from pH 6.4 to 8.7, with pKox approximately 7 and pKred approximately 7.5. The +30 mV change in reduction potential from pH 8.7 to 6.4 was attributed to an electrostatic interaction between the iron-sulfur cluster II and the protonated histidine 2 residue located about 6 A away. The Ch. vinosum Fd interacted reversibly at the methyl viologen-modified gold electrode, and its reduction potential was verified using visible spectroelectrochemistry. The reduction potential of Ch. vinosum Fd was found to be 30 mV more positive than previously reported. The similarities of the bacterial Fd reduction potentials are discussed in terms of the homology of their primary structure as reflected by the similarities in the visible and circular dichroic spectra.